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7KLV VWXG\ DLPV WR FDOFXODWH WKH (7( LQ WKH FDVH RI DQ DVVXPHG WHUURULVW DWWDFN LQ WKH XUEDQ FLW\ FHQWUH RI
7KHVVDORQLNL*UHHFHZKLOHRXWOLQLQJDQHYDFXDWLRQSODQQLQJPHWKRGRORJ\EHIRUHGHWHUPLQLQJWKH(7(UHVXOWVDQG
H[DPLQLQJKRZLWFDQEHDSSOLHGLQDFDVHVWXG\
(YDFXDWLRQSODQQLQJPHWKRGRORJ\

)LJ(YDFXDWLRQSODQQLQJPHWKRGRORJ\
)LJXUH  VXPPDUL]HV WKH VWHSV RI DQ HYDFXDWLRQ SODQQLQJPHWKRGRORJ\$Q HYDFXDWLRQ SODQQLQJPHWKRGRORJ\
LQLWLDOO\ GHDOV ZLWK WKH LGHQWLILFDWLRQ RI WKH UHJLRQ WR EH HYDFXDWHG*ROGEODWW SXUSRUWV WKDW LQ FDVH RI D WHUURULVW
VFHQDULR FKHPLFDO VSLOOV UDGLRORJLFDO UHOHDVHV WKH DUHD WR EH HYDFXDWHG XVXDOO\ WDNHV WKH VKDSH RI D NH\KROH
*ROGEODWW7KHHYDFXDWLRQ UHJLRQDOVR LQFOXGHV WKHYROXQWDU\HYDFXDWLRQ UHJLRQ ZKHUH UHVLGHQWVHYDFXDWH
HYHQLIWKH\DUHQRWDVNHGWRDQGWKH³VKDGRZ´HYDFXDWLRQUHJLRQZKHUHUHVLGHQWVRIDGMDFHQWUHJLRQVWHPSRUDOO\
UHORFDWHGXHWRWKHLURZQSHUFHSWLRQRIULVNDQGVDIHW\

7KH QH[W VWHS FRQFHUQV WKH HVWLPDWLRQ RI WKH GHPDQG RYHU WKH HYDFXDWLRQ DUHD EHIRUH GXULQJ DQG DIWHU WKH
RFFXUUHQFH RI WKH LQFLGHQW 7KH GHPDQG SRSXODWLRQ LV VXEGLYLGHG LQ JURXSV SHUPDQHQW UHVLGHQWV WRXULVWV
HPSOR\HHVDQG WKHQGLVWULEXWHG WR WKHGHVWLQDWLRQDUHDV7KHFKRLFHRI WKHVHDUHDV LVEDVHGRQDVHULHVRI IDFWRUV
DFFHVVLELOLW\SUR[LPLW\HWF

7KH GHPDQG HVWLPDWLRQ DQG GLVWULEXWLRQ GDWD LQIRUPDWLRQ LV VXEVHTXHQWO\ XVHG LQ WKH GHYHORSPHQW RI WKH
HPHUJHQF\ VFHQDULRV DV WKLV DOUHDG\ LQFRUSRUDWHV WKH DVVXPSWLRQV PDGH FRQFHUQLQJ WKH GLVSRVDO RI LQIRUPDWLRQ
DERXW WKH LQFLGHQW DOWHUQDWLYH URXWHV WKH H[LVWHQFH RI SUHVFULSWLYH RU GHVFULSWLYH LQIRUPDWLRQ 9DULDEOH0HVVDJH
6LJQV ODQH FORVXUHV FRQWUDIORZ ODQHV HWF DQG WKH UHDFWLRQRI GULYHUV WR VXFK GLUHFWLRQV8QGHU WKH HPHUJHQF\
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VFHQDULRGHYHORSPHQWVWHSIDOODOVRDVVXPSWLRQVFRQFHUQLQJWKHWHPSRUDOSURILOHRIWKHLQFLGHQWSHDNYVRIISHDN
KRXU $GGLWLRQDO SDUDPHWHUV WR EH FRQVLGHUHG LQFOXGH WKH ZHDWKHU FRQGLWLRQV DGYHUVH YV QRUPDO ZKLFK DUH
KRZHYHUQRWH[DPLQHGLQWKHSUHVHQWSDSHU

$IWHUWKLVVWHSDWUDIILFDVVLJQPHQWDQGVLPXODWLRQPRGHOLVDSSOLHGLQRUGHUWRFRPSXWHWKHRSWLPDOURXWLQJRI
HYDFXDWLRQWULSVRXWRIWKHDUHDYLDWKHIRUPHUO\VSHFLILHGGHVWLQDWLRQQRGHVDQGVLPXODWHWKHPRYHPHQWRIYHKLFOHV
GXULQJWKHHYDFXDWLRQ7KHPRGHOVKRXOGEHDEOHWRFDSWXUHWKHYDULDWLRQRIWUDIILFGHPDQGRYHUWLPHERWKZLWKLQ
WKHHYDFXDWLRQDUHDDQG LQ WKHRXWVNLUWVRI LW WKHVDWXUDWLRQRIVSHFLILHGQHWZRUN¶V OLQNVDQG WKHFUHDWHG VSLOOEDFN
SKHQRPHQRQWKHDSSOLFDWLRQRI7UDIILF0DQDJHPHQW6WUDWHJLHV706DQGWKHUHDFWLRQRISRWHQWLDOGULYHUVWRLW$
FRPSOHWH HYDFXDWLRQ SODQQLQJ PHWKRGRORJ\ LQFRUSRUDWHV D SURFHVV WKDW UHVXOWV LQ WKH EHVW HYDFXDWLRQ URXWHV DQG
FDOFXODWHVWKHUHTXLUHGHYDFXDWLRQWLPHWKURXJKVHYHUDOLWHUDWLRQV*ROGEODWW

7KHSURFHGXUHFXOPLQDWHVLQWKHFDOFXODWLRQRIWKH(7(WKDWVWDQGVIRUWKHHODSVHGWLPHIRUWKHWUDIILFRULJLQDWLQJ
ZLWKLQ WKH HYDFXDWLRQ DUHD WR OHDYH WKH UHJLRQ 7KH (7( DUH WKHQ IXUWKHU HYDOXDWHG DQG LI QRW IRXQG WR EH DW
DFFHSWDEOHOHYHOVWKH\DUHUHFDOFXODWHGDIWHUVSHFLILHGDOWHUDWLRQVDWWKHVFHQDULRGHYHORSPHQWVWHSIRULQVWDQFHXVH
RI706 6XFK(7( VWXGLHV HQFRXUDJH WKH SODQQHUV WR GHFLGHZKHWKHU WKH UHVLGHQWV RI DQ DUHD VKRXOGZDLW ORQJ
HQRXJKWRDYRLGDQ\FRVWVFDXVHGE\DQ\DWWHPSWIRUXQQHFHVVDU\HYDFXDWLRQRUWRHYDFXDWHVRRQHQRXJKWRDYRLG
DQ\IDWDOLWLHV/LQGHOODQG3UDWHU	/LQGHOO

0RGHOOLQJDSSURDFK
7KH WRRO XVHG IRU WKH SXUSRVH RI WKLV SDSHU LV'\QXV7 &KLX HW DO  D VLPXODWLRQEDVHG G\QDPLF WUDIILF
DVVLJQPHQWWRROIRUUHJLRQDORSHUDWLRQDOSODQQLQJDQDO\VLVWKDWKDVEHHQXVHGLQVHYHUDOVWXGLHVRIPDVVHYDFXDWLRQ
DSSOLFDWLRQV +HQN HW DO 1RK HW DOO $V VKRZQ LQ )LJXUH ZLWKLQ'\QXV7 WKH WUDIILF DVVLJQPHQW
SURFHVV LQFOXGHV WKH LQWHUDFWLRQRI WKHVLPXODWLRQPRGHODQG WKH WLPHGHSHQGHQWVKRUWHVWSDWKPRGXOH'XULQJ WKH
LWHUDWLYHFRPSXWDWLRQDOSURFHVVWKHWLPHGHSHQGHQWOLQNWUDYHOWLPHDQGLQWHUVHFWLRQGHOD\VDUHXVHGDVLQSXWIRUWKH
VKRUWHVW SDWK DOJRULWKPEDVHGRQZKLFK WKHQHZ IORZGLVWULEXWLRQ LV FDOFXODWHG7KLV YROXPHGLVWULEXWLRQ LV WKHQ
DVVHVVHG E\ WKH WUDIILF VLPXODWRU FRQFHUQLQJ WKH DVVLJQPHQW UHVXOWV 7KH SURFHVV HQGV HLWKHU DIWHU D XVHUGHILQHG
QXPEHURILWHUDWLRQVRUZKHQWKHFULWHULDIRUFRQYHUJHQFHDUHPHW&KLXHWDO



)LJ'\QXV7PRGHOOLQJSURFHVV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
'\QXV7 LV EDVHG RQ DQ $QLVRWURSLF 0HVRVFRSLF 6LPXODWLRQ $06 PRGHO GHULYLQJ IURP SUHYLRXV PRGHOV
DGRSWLQJ D YHKLFOHEDVHG PHVRVFRSLF WUDIILF VLPXODWLRQ DSSURDFK $FFRUGLQJ WR &KLX DQG =KRX WKLV DSSURDFK
³H[SOLFLWO\FRQVLGHUVWKHDQLVRWURSLFSURSHUW\RIWUDIILF IORZLQWRWKHYHKLFOHVWDWHXSGDWHDWHDFKVLPXODWLRQVWHS´
ZKLOHLWVPRVWFRQVLGHUDEOHDGYDQWDJHOLHVLQLWVDELOLW\WR³DGGUHVVDYDULHW\RIXQLQWHUUXSWHGIORZFRQGLWLRQVLQD
UHODWLYHO\ VLPSOH XQLILHG DQG FRPSXWDWLRQDOO\ HIILFLHQW PDQQHU´ &KLX 	 =KRX  &RQFHUQLQJ WKH WUDIILF
DVVLJQPHQWSUREOHPVROXWLRQ'\QXV7DGRSWVWKHJDSIXQFWLRQYHKLFOHEDVHG*)9VROXWLRQDOJRULWKP$VDSSHDUHG
LQ &KLX¶V DQG %XVWLOOR¶V VWXG\ LQ WKH *)9 DOJRULWKP ³WKH DPRXQW RI YHKLFOHV WR EH XSGDWHG ZLWK D QHZ SDWK
GHSHQGVRQWKHUHODWLYHJDSIXQFWLRQYDOXHWKHFXUUHQWVROXWLRQ¶VSUR[LPLW\WRWKHG\QDPLFXVHUHTXLOLEULXP'8(
FRQGLWLRQWRLPSOHPHQWERWKJUDGLHQWOLNHVHDUFKGLUHFWLRQDQGVWHSVL]HPHWKRGV´&KLX	%XVWLOORV7KH
UHODWLYHJDS5*NIRUSDWKNLVGHILQHGLQHTXDWLRQ

  


ZKHUHLLVWKHRULJLQRIDSDWKMLVWKHGHVWLQDWLRQRIDSDWKĲLVWKHGHSDUWXUHWLPHNGHQRWHVWKHSDWKEHWZHHQ
RULJLQ LDQGGHVWLQDWLRQ  M.  LV WKH VHWRIQRQ]HURIORZSDWKV IRU LWHUDWLRQ O7Q LV WKHDSSUR[LPDWHGH[SHULHQFHG
WUDYHOWLPHRIWKHYHKLFOHQ7LVWKHVKRUWHVWSDWK¶VWUDYHOWLPHIRULMĲDQG1NLVWKHVHWRIYHKLFOHVWKDWWDNHSDWK
N

7KH UHDVRQ IRU XVLQJ '\QXV7 IRU HYDOXDWLQJ HYDFXDWLRQ VFHQDULRV LQ &%' DUHDV OLHV LQ LWV DELOLW\ WR DGRSW D
EHKDYLRXUDO UHVSRQVH V\VWHPZKLFK DVVLJQV GULYHUV WR UHVSRQVH FODVVHV EDVHG RQ SHUFHQWDJH GLVWULEXWLRQV ,Q WKLV
ZD\ WKH PRGHO FDSWXUHV WKH FRPSOH[LW\ RI WKH YDULRXV URDG XVHU FODVVHV H[LVWLQJ LQ UHDOLW\ DQG WKHLU UHVSHFWLYH
UHDFWLRQWRUHDOWLPHWUDIILFFRQGLWLRQV%HVLGHVWKHXQUHVSRQVLYHXVHUHTXLOLEULXPDQGV\VWHPRSWLPDOXVHUFODVVHV
WKH WRRORIIHUV WKHSRVVLELOLW\ WRPRGHO WKH ³HQURXWH LQIRUPDWLRQ´XVHUFODVV)RU WKLVNLQGRIFODVV WZR W\SHVRI
LQIRUPDWLRQDUHFRQVLGHUHG

 ,QIRUPDWLRQLQZKLFKWKHORFDWLRQRIWKHLQFLGHQWLVGLVVHPLQDWHGWRWKHGULYHUVDWSUHGHILQHGIUHTXHQF\
 5RXWLQJ GHYLFHV WKDW VXJJHVW DOWHUQDWLYH URXWHV EDVHG RQ XSGDWHG WUDYHO WLPHV $ GULYHU ZLOO FRQVLGHU
FKDQJLQJWKHLQLWLDOFKRVHQSDWKDWHYHU\WLPHLQWHUYDOWKHHQURXWHLQIRUPDWLRQLVXSGDWHG

7KHDERYHPHQWLRQHGXVHUFODVVLVRSWLPDOZKHQPRGHOOLQJDGYHUVHLQFLGHQWV,QVXFKFDVHVDOODYDLODEOHSDWKV
FRQQHFWLQJDGULYHU¶VRULJLQWRWKHGHVWLQDWLRQDUHRIWHQFORVHG7KLVIDFWZLOOWULJJHUWKHIROORZLQJGULYHUV¶UHVSRQVH
DZKHQGHSDUWLQJIURPWKHRULJLQSULRUWRWKHRFFXUUHQFHRIWKHHYHQWWKHGULYHUZLOOUHWXUQWRWKHRULJLQDVVRRQDV
LQIRUPDWLRQ RQ FORVHG OLQNV LV UHFHLYHG DQG E LI D GULYHU GHSDUWV DIWHU WKH GLVDVWHU RFFXUUHQFH WKH WULS ZLOO EH
FDQFHOOHG7KLVUXOHDSSOLHVWRRQO\QRQHYDFXHHVVLQFHWKRVHHYDFXDWHIURPWKHHYDFXDWLRQ]RQHVZLOOFRQWLQXHWR
WKHLULQWHQGHGGHVWLQDWLRQORFDWLRQV&KLXHWDO
0HWKRGRORJ\DSSOLFDWLRQ
$UHDLGHQWLILFDWLRQDQGQHWZRUNGHVFULSWLRQ
7KHPRGHOXVHGIRUWKHSXUSRVHRIWKLVSDSHUFRQVLVWVRIDKLJKO\GHWDLOHGUHSUHVHQWDWLRQRIWKHXUEDQURDGQHWZRUN
RI7KHVVDORQLNL%DVHGRQWKHODWHVWWUDQVSRUWDWLRQVWXG\FRQGXFWHGLQWKHDYHUDJHGDLO\WUDIILFRQWKHPDLQURDGV
RIWKHFLW\H[FHHGVYHKLFOHWULSVZKLOHWKHPRUQLQJSHDNFRUUHVSRQGVWRRIWKHGDLO\WRWDO+,73RUWDO
7KHPDLQVWUHHWVLQWKHFHQWUDODUHDRIWKHFLW\VHUYHGDLO\KLJKO\YROXPHVRIWKURXJKWUDIILFWKDWUHDFKRI
WUDIILF YROXPHV UHFRUGHG DW SHDN SHULRGV PRUQLQJ WUDYHO WR ZRUN DQG DIWHUQRRQ WUDYHO EDFN IURPZRUN WR KRPH
'XULQJDW\SLFDOGD\WKHWUDIILFRQWKHVWUHHWVRIWKHFLW\FHQWUHGRHVQRWYDU\ZLGHO\EHLQJKLJKIRUPRVWSHULRGVRID
W\SLFDOGD\VLQFHERWKFRPPHUFLDOODQGXVHVDQGHQWHUWDLQPHQWIDFLOLWLHVDWWUDFWWULSVHYHQDWQLJKW$VIRUSDUNLQJWKH
GHPDQGGXULQJSHDNKRXUVDURXQGWKHFLW\LVXSWRVORWVDQGWKHFRUUHVSRQGLQJGHILFLWLVSDUNLQJSODFHV
7KHODUJHVWGHILFLWRFFXUVLQWKHFHQWUDODUHDRIWKHFLW\ZKLFKLVWKHFRPPHUFLDOKLVWRULFDODQGDGPLQLVWUDWLYHFHQWUHRI
WKHFLW\DFFRXQWLQJIRURIWKHWRWDOGHILFLW0RUIRXODNLHWDO

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7KHQHWZRUNFRQVLVWVRIGLUHFWHGOLQNVDQGQRGHV7KHOLQNVFRQWDLQLQIRUPDWLRQDERXWWKHQXPEHURI
ODQHV WKH URDG W\SHDQG LWVKLHUDUFK\ LQ WKHQHWZRUNZLGWK OHQJWK IUHH IORZ VSHHGGHVLJQDQGHIIHFWLYH VDWXUDWLRQ
IORZ GLUHFWLRQ SDUNLQJ FRQGLWLRQV DOORZHG WUDQVSRUW V\VWHPV DQG GHGLFDWHG EXV ODQHV 7KH QRGHV FRQWDLQ GHWDLOHG
LQIRUPDWLRQDERXWWKHMXQFWLRQ¶VJHRPHWU\DOORZHGPRYHPHQWVDQGFRQWURO W\SHRIWKHLQWHUVHFWLRQ&RQFHUQLQJWXUQ
GHOD\V FDOFXODWLRQ'\QXVW¶V VLPXODWLRQGLVFKDUJHVYHKLFOHV DW DOO W\SHVRI LQWHUVHFWLRQV DFFRUGLQJ WR OHIW /7 ULJKW
57DQGWKURXJKPRYHPHQWV7+DQGWKHUHVSHFWLYHIORZUDWHRIWKHPDMRUDSSURDFK)RUHDFKVLPXODWLRQLQWHUYDOWKH
VRIWZDUHFKHFNVWKHIORZUDWHRIHDFKDSSURDFKRIWKHLQWHUVHFWLRQDQGWKHQJLYHVWKHDSSURSULDWHVDWXUDWLRQIORZUDWHV
IRUWKHJLYHQW\SHRIWXUQLQJPRYHPHQW7KLVWHFKQLTXHGLIIHUVFRPSDUHGWRRWKHUPRGHOVWKDWXWLOL]HWKHFULWLFDOJDS
DFFHSWDQFHWKHRU\DQGFDUIROORZLQJWHFKQLTXHVLQRUGHUWRFRPSXWHWXUQGHOD\V
'HPDQGHVWLPDWLRQDQGGLVWULEXWLRQ
7KH QHWZRUN FRQVLVWV RI  ]RQHV DQG  ]RQH FRQQHFWRUV 7KH ]RQH FHQWURLGV DUH FRQQHFWHG WR SK\VLFDO
QRGHVRIWKHURDGQHWZRUNDFFRUGLQJWRWKHLUDFFHVVLELOLW\LQGH[)ULHGULFK	*DOVWHUDYRLGLQJFRQQHFWLRQV
ZLWKQRGHVEHORQJLQJWRKLJKKLHUDUFK\OLQNV

7KH2'LVFRPSULVHGE\KRXUPDWULFHVEDVHGRQSKRQHVXUYH\VFRQGXFWHG WRKRXVHKROGVDQGURDG
VLGH VXUYH\V 566DW ORFDWLRQVZLWKSDUWLFLSDQWV7KH LQIRUPDWLRQFROOHFWHGE\ WKHVH VXUYH\VKDVEHHQ
H[WUDSRODWHGRQ ]RQHSRSXODWLRQV DQG ODQG XVHVZLWK DSURGXFWLRQDWWUDFWLRQPRGHO7KH UHVXOWLQJ2'PDWUL[KDV
WKHQ EHHQ WHPSRUDOO\ VHJPHQWHG LQ KRXUO\ LQWHUYDOV DFFRUGLQJ WR WKH WHPSRUDO SURILOHV RI WKH 566 WUDIILF
PHDVXUHPHQWV DQG WKH SKRQH VXUYH\ GDWD IRU HDFK2' SDLU VR WKDW HDFK WULS LV DWWULEXWHG WR WKH UHVSHFWLYH WLPH
VHJPHQW7KHWRWDOWUDYHOGHPDQGIRUDW\SLFDOZHHNGD\LVZLWKLQWKHUDQJHRIYHKLFOHWULSV

7UDIILF GHPDQG GDWD LQ DQ (7( VWXG\ FDQ EH FDWHJRUL]HG LQ D EDFNJURXQG GHPDQG GDWD DQG E HYDFXDWLRQ
GHPDQG GDWD 8UEDQLN  %DFNJURXQG GHPDQG GDWD UHIHU WR WKH RULJLQ DQG GHVWLQDWLRQ WULSV RYHU D KRXU
SHULRGDQGGHVFULEHWKHVLWXDWLRQEHIRUHWKHRFFXUUHQFHRIWKHLQFLGHQFH7KHEDFNJURXQG2'WULSVZHUHLQFOXGHGLQ
WKHVLPXODWLRQLQRUGHUWRFDSWXUHWKHRYHUDOOQHWZRUNWUDIILFFRQGLWLRQV7KHHYDFXDWLRQGHPDQGGDWDGHVFULEHVWKH
WHPSRUDO IRUPLQJ RI WKH WUDYHO GHPDQG GXULQJ WKH LQFLGHQW ZLWKLQ WKH DUHD RI RFFXUUHQFH 7KH HVWLPDWLRQ RI WKH
HYDFXDWLRQ 2' WULSV ZDV SHUIRUPHG DFFRUGLQJ WR WKH DVVXPSWLRQV PDGH FRQFHUQLQJ WKH HYDFXDWLRQ RULJLQ DQG
GHVWLQDWLRQ,QGHWDLOLWZDVDVVXPHGWKDWWKHLQFLGHQWRFFXUULQJDWWLPHSHULRGWDIIHFWHGVL[]RQHVLQWRWDOORFDWHGLQ
WKH&%'DUHDRIWKHFLW\DQGKRVWLQJSHRSOHLQWRWDOUHVLGHQWVDQGHPSOR\HHV7DNLQJLQWRFRQVLGHUDWLRQWKH
YHKLFOH RFFXSDQF\ UDWHV DQG WKH IDFW WKDW SHRSOH WHQG WR HYDFXDWH LQ OHVV YHKLFOHV FRPSDUHG WR WKH KRXVHKROG¶V
YHKLFOHQXPEHUYHKLFOHWULSVZHUHHVWLPDWHGWREHFRQGXFWHGWRZDUGVWKHHYDFXDWLRQGHVWLQDWLRQDUHD7KH
ODWWHUZDVDVVXPHGWREHDVWDGLXPDEOHWRKRVWWKHPHQWLRQHGHYDFXHHV¶QXPEHUDQGLVORFDWHGNPWRWKHHDVWRI
WKH LQFLGHQW&RQFHUQLQJ WKHEDFNJURXQG WUDIILFDQGVLQFHQR LQIRUPDWLRQUHSUHVHQWLQJEDFNJURXQG WUDIILFSDWWHUQV
H[LVWV LQ WKH VXUYH\ GDWD RU LQ WKH OLWHUDWXUH WKLV ZDV HVWLPDWHG EDVHG RQ WKH H[LVWLQJ WUDYHO GHPDQG JHQHUDWLRQ
PRGHO7KHIROORZLQJDVVXPSWLRQVZHUHPDGHIRU WKHSXUSRVHRI WKLV VWXG\DDOO WULSVKHDGLQJ WR WKHHYDFXDWLRQ
]RQHV GXULQJ WKH HYDFXDWLRQ HYHQW DUH FRQVLGHUHG WR EH HTXDO WR ]HUR E DOO HYDFXDWLRQ ]RQH RXWERXQG WUDIILF LV
DVVXPHG WR EH FRQGXFWHG IRU HYDFXDWLRQ SXUSRVHV DQG LV WKXV GHVWLQHG WRZDUGV WKH HYDFXDWLRQ GHVWLQDWLRQ DUHDV
&RQVHTXHQWO\WKHEDFNJURXQGWULSVDUHHVWLPDWHGDWYHKLFOHVIRUWKHVLPXODWLRQWLPHSHULRGEHWZHHQ
DQG$GGLQJHYDFXDWLRQWULSV WKHWRWDOGHPDQGRIYHKLFXODUWULSVUHDFKHV,QRUGHUWRDYRLG
QRQDVVLJQHGDQGQRQFRPSOHWHGWULSVRQHDGGLWLRQDOKRXUZLWKRXWGHPDQGKDVEHHQXVHGLQWKHVLPXODWLRQSHULRG

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(YDFXDWLRQ7LPHV(VWLPDWHVDQDO\VLV
6FHQDULRVGHYHORSPHQW

7R TXDQWLI\ WKH SHUIRUPDQFH RI YDULRXVPHDVXUHV GXULQJ WKH HYDFXDWLRQ SURFHGXUH WKUHH VFHQDULRV KDYH EHHQ
GHYHORSHG DQG HYDOXDWHG LQ WHUPVRI WUDIILF UHODWHGSDUDPHWHUV$OO WKUHH VFHQDULRV FRQFHUQ WKHRFFXUUHQFHRI WKH
LQFLGHQWPLQXWHVDIWHUWKHVWDUWRIWKHVLPXODWLRQDQGDUHFRPSDUHGWRHDFKRWKHU

7KHILUVWVFHQDULRLVWKHEDVHFDVHVFHQDULRZKHUHHYDFXHHVDUHGHVWLQHGWRZDUGVWKHHYDFXDWLRQGHVWLQDWLRQDUHDV
DFFRUGLQJWRWKHLURZQSHUFHSWLRQRIWKHLUVKRUWHVWSDWKV7KHFRQGXFWHGDVVLJQPHQWLVEDVHGRQDG\QDPLFH[WHQVLRQ
RI:DUGURS¶V XVHU HTXLOLEULXP SULQFLSOH :DUGURS  DQG LV VROYHGZLWK DQ LPSOHPHQWDWLRQ RI JDS IXQFWLRQ
YHKLFOHEDVHGVROXWLRQDOJRULWKP&KLXHWDO

7KHVHFRQGVFHQDULRDVVXPHV WKHH[LVWHQFHRI9DULDEOH0HVVDJH6LJQV906SODFHGDWVWUDWHJLFSRLQWVRI WKH
URDG QHWZRUN 7KH W\SH RI 906 XVHG DUH HLWKHU LQIRUPDWLYH QRWLI\LQJ DQG ZDUQLQJ DERXW OLQN FORVXUHV DQG
XSFRPLQJ FRQJHVWLRQ RU PDQGDWRU\ GHVFULELQJ WKH SDWK VHW WKDW YHKLFOHV DUH REOLJHG WR XVH 7KH ³HQURXWH
LQIRUPDWLRQ´ XVHU FODVV LV XVHG LQ WKLV VFHQDULR VLQFH '\QXV7 RIIHUV WKH SRVVLELOLW\ RI PRGHOLQJ WKH WKUHVKROG
UHSUHVHQWLQJ WKH LQHUWLD IRU VZLWFKLQJ WR D QHZ URXWH EH\RQG ZKLFK WKH GULYHU ZLOO FRQVLGHU WKH VZLWFK 7KLV LV
DVVXPHGWREHHTXDOWRZKLOHWKHWKUHVKROGEHWZHHQWKHFXUUHQWVHOHFWHGWUDYHOWLPHDQGQHZO\UHFRPPHQGHG
URXWHWUDYHOWLPHEH\RQGZKLFKWKHXVHUZLOOFRQVLGHUWRVZLWFKLVDVVXPHGWREHPLQXWH,QGHSHQGHQWRID906¶
H[LVWHQFHLQWKHURDGQHWZRUNYHKLFOHVEHORQJLQJLQWKHDERYHPHQWLRQHGXVHUFODVVZLOOVZLWFKWRDQHZURXWHZKHQ
WKHGULYHU UHFRJQL]HV WKDW WKHFRQJHVWLRQ OHYHO OLQNGHQVLW\ LVKLJKHU WKDQ WKH VSHFLILHG WKUHVKROGDVVXPHGWREH
HTXDOWR)LQDOO\WKHSDUWLFLSDWLRQUDWHRIDSSURDFKLQJYHKLFOHVWKDWZLOODGKHUHWRWKHSUHYLRXVVZLWFKUHJLPHLV
HTXDO WR  LH DOO YHKLFOHV ZLOO FRQVLGHU VZLWFKLQJ WKHLU URXWH RQFH H[SHFWHG WR HQWHU D OLQN ZKLFK H[FHHGV D
SUHGHILQHG GHQVLW\ UDWH 7KHVH PRGHO¶V FDSDELOLWLHV RIIHU D JUHDWHU DQG PRUH UHDOLVWLF LQVLJKW LQ WKH EHKDYLRU RI
GULYHUVDWUHDOHYDFXDWLRQHPHUJHQFLHVWKXVUHVXOWLQJWRPRUHFRPSUHKHQVLYHVWXGLHVRIVXFKLQFLGHQWV

7KHWKLUGVFHQDULRFRQFHUQVWKHGHSOR\PHQWRIDFRQWUDIORZOLQNLQWKHPDMRUDQGPRVW³DWWUDFWLYH´HYDFXDWLRQ
URXWHVWRZDUGVWKHGHVWLQDWLRQDUHDVIRUWKHGXUDWLRQRIWKHHYHQW7KHFRQWUDIORZRSHUDWLRQUHIHUVWRUHYHUVLQJDOO
LQERXQGODQHVWRRXWERXQGIRUWKHHYDFXDWLRQSXUSRVHDQGLVGHSLFWHGLQ)LJXUHLQRUDQJHFRORXU

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
)LJ0DSRI7KHVVDORQLNL¶V&%'ZLWKFRQWUDIORZODQHVHYDFXDWLRQ]RQHVDQGGHVWLQDWLRQDUHD

(YDOXDWLRQRIUHVXOWV

$V VXPPDUL]HG LQ7DEOH  DOO VFHQDULRV DGRSWLQJ WKH XVHU HTXLOLEULXP 8( YHKLFOH FODVV UHVXOW LQ DQ RYHUDOO
LPSURYHPHQW RI WKH WUDIILF UHODWHG SDUDPHWHUV XQGHU H[DPLQDWLRQ 7KDW FDQ EH FRQVLGHUHG DV D UDWKHU H[SHFWHG
RXWFRPHVLQFHWKLVW\SHRIWUDIILFDVVLJQPHQWDVVXPHVWKDWDOOXVHUVDUHDVVLJQHGWRSDWKVWKDWZLOOUHGXFHWKHLUWUDYHO
WLPHLQVXFKDZD\WKDWQRGULYHUFDQIXUWKHULPSURYHWKHVHOHFWHGSDWK+RZHYHUWKLVGRHVQRWIXOO\GHPRQVWUDWH
ZKDW RFFXUV LQ D URDG QHWZRUNZKHUH GULYHUV WHQG WR VHOHFW GLIIHUHQW SDWKV EDVHG RQ LQIRUPDWLRQ FRQFHUQLQJ WKH
SUHYDLOLQJWUDIILFFRQGLWLRQV)RUWKLVUHDVRQDQGLQRUGHUWRLGHQWLI\WKHYDOXHVRIWKHSDUDPHWHUVWKDWEHVWUHIOHFWWKH
UHDOLW\RIWKHVLWXDWLRQWKHHQURXWHLQIRUPDWLRQXVHUFODVVLVDOVRXVHGIRUHDFKVFHQDULR

7DEOH6FHQDULRV¶UHVXOWV
%DVH&DVH 906 &RQWUD)ORZ %DVH&DVH 906 &RQWUD)ORZ
$YHUDJH6WRS7LPHPLQ      
$YHUDJH7UDYHO7LPHV$OOPLQ      
$YHUDJH7UDYHO7LPH(YDFXHHVPLQ      
$YHUDJH7ULS'LVWDQFHNP      
$YHUDJH(QWU\4XHXH7LPHPLQ      
$YHUDJH6SHHGNPK      
8VHU(TXLOLEULXP (QURXWH,QIRUPDWLRQ

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
,QFOXGLQJEDFNJURXQGDQGHYDFXDWLRQWUDIILFWKHFRQWUDIORZVFHQDULRUHVXOWVLQDQLPSURYHPHQWRILQDYHUDJH
WUDYHOWLPHFRPSDUHGWRWKHEDVHFDVHVFHQDULR+RZHYHUWKHDYHUDJHVWRSWLPHLQPLQXWHVLVVOLJKWO\LQFUHDVHGDORQJ
ZLWKWKHDYHUDJHWULSGLVWDQFHEHFDXVHRIWKHGHWRXUVWDNHQGXHWRWKHH[LVWHQFHRIWKHFRQWUDIORZODQHV

6HSDUDWLQJ WKH VWDWLVWLFV E\ IORZ W\SH WKH DYHUDJH WUDYHO WLPH IRU HYDFXHHV RQO\ LV PLQLPL]HG DW WKH EDVH FDVH
VFHQDULRZKHUHWKHHYDFXDWLRQODVWVPLQXWHV7KHGLIIHUHQFHLVHTXLYDOHQWWRDQGLPSURYHPHQWLQUHJDUG
ZLWK WKHRWKHU WZR VFHQDULRV 7KLV IDFW FOHDUO\ VXJJHVWV WKDW WKH FRQWUDIORZ IDFLOLWLHV GRQRW HYLGHQWO\ FRQWULEXWH WR
LPSURYHPHQWVIRUSHRSOHHYDFXDWLQJ7KHXVHUVRIWKHFRQWUDIORZODQHVDUHPRUHYXOQHUDEOHWRFRQJHVWLRQDQGKDYHWR
FRPSHWHZLWKWUDIILFRULJLQDWLQJIURPRWKHU]RQHVWKDWHQWHUWKHFRQWUDIORZIDFLOLW\GXULQJWKHHYDFXDWLRQSHULRG

7KHVWDWLVWLFVDUHIXUWKHUFODVVLILHGEDVHGRQZKLFK]RQHHYDFXHHVRULJLQDWHGIURP$VVKRZQLQ7DEOHWKHFRQWUD
IORZIDFLOLWLHVEHQHILWHYDFXDWLRQ]RQHVWRPRUHGXHWRWKHIDFWWKDWWKHVH]RQHV¶SK\VLFDOORFDWLRQLVFORVHUWRWKH
FRQWUDIORZODQHVDQGWKXVWKHHYDFXDWLRQURXWHV,QFRQWUDU\HYDFXHHVRULJLQDWLQJIURPHYDFXDWLRQ]RQHVDQGDUH
HLWKHUREOLJHGWRWDNHORQJHUGHWRXUVXQWLOWKH\UHDFKWKHHYDFXDWLRQGHVWLQDWLRQDUHDVRUVWDQGLQFRQJHVWLRQIRUDORQJHU
WLPH XQWLO WKH\ PDQDJH WR HQWHU WKH FRQWUDIORZ ODQHV OHDGLQJ WR WKH GHVWLQDWLRQ DUHDV 2Q WKH RWKHU KDQG WKH
GHSOR\PHQWRI906VLJQVVOLJKWO\DVVLVWVGULYHUVVLQFHLWRQO\DIIHFWVWKHRQHVRULJLQDWLQJIURPGLVWDQW]RQHV

7DEOH(YDFXDWLRQ]RQHV¶WUDYHOWLPHVPLQXWHV
%DVH&DVH 906 &RQWUD)ORZ %DVH&DVH 906 &RQWUD)ORZ
(YDFXDWLRQ]RQH      
(YDFXDWLRQ]RQH      
(YDFXDWLRQ]RQH      
(YDFXDWLRQ]RQH      
(YDFXDWLRQ]RQH      
(YDFXDWLRQ]RQH      
8VHU(TXLOLEULXP (QURXWH,QIRUPDWLRQ


%HVLGHV WKH WUDYHO WLPH SDUDPHWHU DQRWKHU LPSRUWDQW SHUIRUPDQFH PHDVXUH XQGHU H[DPLQDWLRQ LV WKH DJJUHJDWH
QXPEHURIHYDFXHHVWKDWUHDFKWKHGHVLJQDWHGHYDFXDWLRQGHVWLQDWLRQDUHD)LJXUHLOOXVWUDWHVWKHSHUFHQWDJHRIWRWDO
DUULYDOV IRU WKHEDVH906DQGFRQWUDIORZFDVHV7KHUHVXOWV LQGLFDWH WKDWQHLWKHU WKHFRQWUDIORZRSHUDWLRQQRU WKH
906GHSOR\PHQWHIILFLHQWO\FRQWULEXWHLQWKHDPRXQWRIHYDFXHHVUHDFKLQJWKHLUGHVWLQDWLRQ$WWKHHQGRIWKHDQDO\VLV
SHULRGFORVH WRRIHYDFXHHVDUULYHGDW WKHGHVWLQDWLRQ LQ WKHEDVHFDVH VFHQDULRZKHUHDVRQO\FORVH WRRI
HYDFXHHVDUULYHGDWWKHLUGHVWLQDWLRQVDWWKHVDPHWLPHLQWKH906DQGFRQWUDIORZVFHQDULR

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
)LJ3HUFHQWDJHRI(YDFXHHVDUULYLQJDWGHVLJQDWHGHYDFXDWLRQDUHD
&RQFOXVLRQV
7KLVSDSHUVHHNVWRFDOFXODWHWKH(YDFXDWLRQ7LPHV¶(VWLPDWHVLQWKHFDVHRIDQLQFLGHQWRFFXUUHQFHLQWKHFLW\FHQWUH
RI7KHVVDORQLNL ,QRUGHU WRHYDOXDWHD VHULHVRIVFHQDULRVFRQFHUQLQJ WKHSUREDEOH WUDIILFPHDVXUHV WDNHQGXULQJ WKH
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